In Brazil, the import as well as introduction, reintroduction, trade, culture and transport of live individuals of the non-native red swamp crayfish Procambarus clarkii (Girard, 1852) was determined illegal by the Brazilian Federal Ordinance No. 5 of 2008. Surveys of the availability of P. clarkii in five Brazilian regions were carried out to investigate whether the 2008 Brazilian imposed import ban for this species was effective. In order to address this issue, 81 aquarium stores were surveyed in years before (2007)(2008) has not been effective and that the aquarium trade continues distributing red swamp crayfishes in spite of their import ban. This survey underscores the need to enhance the number of invertebrate experts in the Brazilian Customs Agency staff to monitor the aquarium trade, the inspection by IBAMA officials and environmental police aiming at confiscating P. clarkii, and the awareness of retailers and aquarium hobbyists, as well as electronic service providers (i.e. e-commerce).
Regulations applied to importation of ornamental non-native crayfishes are different in several countries. For instance, import of non-native live crayfishes is prohibited in some US states, as well as in many countries such as Portugal, France, Switzerland and Japan, because of ecological concerns (Lodge et al., 2012) . In Brazil, the importance of the aquarium trade as a potential vector for non-native crayfishes has been historically recognized (Silva and Bueno, 2005; Magalhães et al., 2005; Magalhães and Costa, 2007) . At the end of the 1990s, the National Environmental Crime Act No. 9605 of 1998 was established to regulate the management of non-native species. This act emphasizes the trade regulation of non-native aquatic species through vectors such as ornamental snails, shrimp/prawns, crabs and crayfishes's importation (Brasil, 1998) . Introduction of non-native invertebrates through the release of aquarium-traded specimens occurred in Brazil, resulting in ecological impacts in some cases. The best known example is the release of the red swamp crayfish, Procambarus clarkii (Girard, 1852), into streams in the southeast region. People buy this crayfish specimens to keep them as pets or for ornamental purposes in aquariums and when they give up raising them, they release the animals in nearby freshwater environments. As a result, this crayfish has performed predation on native invertebrates (Huner, 1986) , as well as in the native toad Rhinella ornata (Spix, 1824) (Banci et al., 2013) . Red swamp crayfish is native from northern Mexico to Florida, and north to southern Illinois and Ohio. It has been widely introduced in the US, South and Central America, Europe and other more dispersed areas in Africa and Asia. It is found in lentic and lotic freshwater habitats: sluggish streams, swamps, ditches, sloughs and ponds. It is benthic and omnivorous, feeding on insects, larvae, and detritus, with a preference for animal matter (McAlain and Romaire, 2007) . Likewise most crayfish species, P. clarkii has sexual reproduction. Sexual maturity is reached in approximately three months and, depending on climate, it may produce two or three generations per year (Dorr et al., 2006) . In Ethiopia and Kenya, it has replaced the native freshwater crabs Potamonautes neumanni Hilgendorf, 1898 (Ogada, 2007) and Potamonautes loveni Colosi, 1924 (Ogada et al., 2009 . In addition, red swamp crayfish is a vector for crayfish plague fungus Aphanomyces astaci Schikora, 1906, which, since its first appearance in Europe, in 1860, has reduced production of native commercial crayfishes Astacus astacus (Linnaeus, 1758) and Astacus leptodactylus Eschscholtz, 1823, by up to 90% in Germany, Spain, and Turkey (Lodge et al., 2012) . In Brazil, the species was imported probably from the US since 1980s to be used as a pet (Magalhães et al., 2005) . Non-native species rank second only to habitat destruction, such as deforestation, as a threat to biodiversity. The Convention on Biological Diversity, signed by Brazil, establishes in its Article eight that each country that is party to the Convention has to make efforts to prevent further introductions of non-native species (Alho et al., 2011) . To reduce the likelihood of similar invasions, P. clarkii was placed on the Federal Ordinance No. 5 of 2008 for freshwater shrimps and crayfishes. This ordinance was passed by the Brazilian Institute of Environment and Renewable Natural Resources (IBAMA), a Federal agency under the Ministry of Environment (MMA). This ordinance determined illegal the import, as well as the introduction, reintroduction, trade, culture and transport of live individuals of this non-native crayfish in national territory by virtue of being very hardy and adaptive and for possessing a history of successful invasions in more than thirty countries (Brasil, 2008) . Despite the fact that the Brazilian government has ruled the importation of P. clarkii as illegal, the efficacy of the regulatory policy has never been evaluated. Thus, the effectiveness of the Brazilian ban on the importation of red swamp crayfish in aquarium stores is investigated herein. Records of invertebrate imports were surveyed in early 2009. Shipment declarations and the attached commercial invoices regarding the period from January 2007 to December 2008 were obtained from aquarium store owners, namely of 11 aquarium stores in the north region, 10 in the northeast, 10 in the center-west, 40 stores in the southeast and 10 in the south region ( Figure  1) . From early 2009 to late 2011, the same aquarium stores originally sampled in 2007-2008 were revisited to determine the availability of P. clarkii three years following the Brazilian government ban. Stores were visited once to determine the availability of red swamp crayfish for sale. Upon entering each store, tanks were visually scanned for the presence of P. clarkii (Figure 2 ). The distinguishing characteristics were compared and confirmed with those in Thorp and Rogers (2010) . Differences in absolute frequencies between stores selling P. clarkii in each Brazilian geographic region before and after the ban were analyzed using a Chisquared (χ 2 ) test (Sokal and Rohlf, 1981) . The analyses were performed in the software PAST version 2.12 (Hammer et al., 2001 ). In the periods of pre-ban (2007) (2008) , P. clarkii were sold at a low frequency in the north region, followed by center-west and south regions (Table 1) (Clarke, 2007; Hill, 2012) . The sharp decline of P. clarkii is probably due to appearance of new species of freshwater shrimps and crayfishes in the Brazilian aquarium trade, namely the cherry shrimp Neocaridina davidi Klotz and Karge, 2013 (previously Neocaridina heteropoda), African giant filter shrimp Atyopsis gabonensis (Giebel, 1875), Malawa shrimp Caridina pareparensis var. parvidentata Roux, 1904 and crayfishes Cambarus spp. and Parastacus spp. (Aquarismo Online, 1999; Aquaflux, 2008; Sera, 2012) . Nevertheless, the persistent availability of prohibited P. clarkii found in this study suggests an ineffectiveness of the Brazilian ban. Non-native invertebrates constitute a serious threat to aquatic biodiversity, especially in megadiverse countries, such as Brazil (Magalhães et al., 2005; Magalhães and Costa, 2007) . Furthermore, it is essential to warn that the risk of introductions of P. clarkii conducted by aquarium hobbyists tends to spread all over the country because they are being sold via face-to-face personal contacts and e-commerce through the social network Facebook (Aquarismo Jumbo Vendas, 2012; Aquarismo: Venda, Compra e Trocas, 2012; Aquarismo pra Vender e Comprar Venha Fazer Negócio!!, 2013). Once a non-native species has been introduced to a new country, there is no such thing as zero risk of release. The risk by an individual hobbyist who may keep just a few animals will usually be small. However, when this risk is multiplied by hundreds of hobbyists due to the huge range of e-commerce, then releases are inevitable (Henderson and Bomford, 2011 
